INTRODUCTION
The U.S. Geological Survey is the principal Federal agency collecting surface-water data in the Nation. The collection of these data is a major activity of the Water Resources Division of the Geological Survey. The data are collected in cooperation with State and local governments and other Federal agencies.
The Geological Survey is presently (1984) operating approximately 8,000 continuous-record gaging stations throughout the Nation. Some of these records date back to the turn of the century.
Any activity of long standing, such as the collection of surface-water data, should be re-examined at intervals, if not continually, because of changes in objectives, technology, or external constraints. The last systematic nationwide evaluation of the streamflow information program was completed in 1970 and is documented by Benson and Carter (1973) . The Wyoming contribution to that evaluation was done by Wahl (1970) . In 1983 the Geological Survey undertook another nationwide analysis of the streamflow-gaging program. The analysis is to be completed over a 5-year period; 20 percent of the program is to be analyzed each year. The objective of the nationwide analysis is to define and document the most cost-effective means of furnishing streamflow information.
The purpose of this report is to define and document the current streamflow-gaging program in Wyoming and deals with the first part of the nationwide analysis which is data use and availability. The second and third parts of the analysis will be published in a subsequent report(s). This report is patterned after a pilot study for the State of Maine (Fontaine and others, 1984) . Much of the material describing the general methodology is taken from the report by Fontaine and others (1984) and from a similar report for the State of Nebraska (Engel and others, 1984) .
The second part of the analysis will be to identify less costly alternate methods of furnishing the needed information; among these are flow-routing models and statistical methods. The streamflow-gaging activity is no longer considered a network of observation points, but rather an integrated information system in which data are provided both by observation and synthesis.
The final part of the analysis will involve the use of Kalman-filtering and mathematical-programming techniques to define strategies for the operation of the necessary stations that minimize the uncertainty in the streamflow records for specific operating budgets. Kalman-filtering techniques are used to compute uncertainty functions (relating the standard errors of computation or estimation of streamflow records to the frequencies of visits to the streamflow gages) for individual stations. A steepest-descent optimization program uses these uncertainty functions, information on practical routes between streamflow-gaging stations, the various costs associated with streamflow gaging, and the total operating budget to identify the visit frequency for each station so that total uncertainty in the overall network is minimized.
In this report, for every continuous-record gaging station, the analysis identifies methods of furnishing the needed information; among these are flow-routing models and statistical methods. The streamflow-gaging activity is no longer considered a network of observation points, but rather an integrated information system in which data are provided both by observation and synthesis.
History of Streamflow Gaging in Wyoming
The streamflow-gaging program in Wyoming has evolved through the years as Federal, State, and local needs for surface-water data have increased. The following history of streamflow-gaging in Wyoming was obtained from a report by Green (1983, p. 2-4) .
On March 3, 1879, President Rutherford B. Hayes signed a bill establishing the U.S. Geological Survey. The Sundry Civil Appropriation Act of 1888 established an Irrigation Survey as a part of the Geological Survey. The Water Resources Divison, of which the Wyoming District is a part, has its roots in the Irrigation Survey of 1888-90.
There was no Wyoming District in 1888 when the Washington, D.C. office of the Geological Survey paid the installation costs for the first gaging station that was installed and operated by the Territorial Engineer on the Laramie River at Woods Landing near the Wyoming-Colorado state line. Wahl (1970) , a number of stations were discontinued in 1971.
In 1974 the streamflow-gaging program increased significantly in response to the development of coal and other energy resources in Wyoming. However, in 1981 and 1982 Federal funds allocated for studying energy-related problems were decreased, and the streamflow-gaging program was again reduced. The number of continuous-record gages operated within the State of Wyoming since the streamflow-gaging program began is given in figure 1.
Current Wyoming Streamflow-Gaging Program
Water-resource appraisal of the State's surface-water supply has necessitated the development of the streamflow-gaging networks; locations of streamflow-gaging stations operated by the Wyoming District are shown in figure 2. Data from certain streamflow-gaging stations located in Wyoming ( fig. 2 ) but operated by other Geological Survey Districts Montana, South Dakota, Nebraska, Colorado, Utah, and Idaho are not included in this report.
Although Wyoming as a whole has an abundant surface-water supply of good quality, the distribution of this supply is not uniform; some areas have an abundant supply while other areas have meager supplies. The uneven areal and temporal distribution of surface water is a constraint on agricultural and inindustrial development and results in competition for the available supply (U.S. Geological Survey, 1984, p. 236-238) .
This uneven distribution and increasing demand for water supply has led to the construction of numerous reservoirs both large and small--throughout the State. In order to define the altered system, many gaging stations are operated to monitor streamflows affected by these reservoirs. Although many streams in the State are affected to some degree by diversions for irrigation, some are affected so little that they can be considered natural-flow streams. 
--History of continuous streamflow gaging in Wyoming
Selected hydrologic data, including drainage area, period of record, and mean annual flow for the 139 stations, are given in table 1. The number and name designated by the Geological Survey for each station also is listed in table 1.
USES, FUNDING, AND AVAILABILITY OF CONTINUOUS STREAMFLOW DATA
The relevance of a streamflow station is defined by the uses made of the data produced from the station. The uses of the data from each station in the Wyoming program were identified by a survey of known data users. The survey documented the importance of each station and identified those stations that may be considered for discontinuation.
Data uses identified by the Geological Survey were categorized into nine classes, seven of which apply to stations in Wyoming. The classes are defined in the following section. The sources of funding for each station and the frequency of distribution at which data is provided to users are defined in a subsequent section.
Data-Use Categories
The following definitions were used in categorizing each known use of streamflow data for each continuous-record streamflow station.
Regional Hydrology
For data to be useful in defining regional hydrology, a streamflow station must be largely unaffected by manmade storage or diversion. In this category of use, the effects of man on streamflow are not necessarily small, but the effects are limited to those caused primarily by land-use and climate changes. Large amounts of manmade storage may exist in the basin, providing that the outflow is uncontrolled.
Stations categorized under regional hydrology are useful in developing regionally transferable information about the relationship between basin characteristics and streamflow.
Eighty-two stations in the Wyoming network are classified in the regional hydrology data-use category. Three of the stations are special cases; one is designated a hydrologic bench-mark station, and two are index stations. Hydrologic bench-mark stations are part of a National network of 57 stations operated on watersheds that are relatively free from manmade alteration; the intent of the network is to define long-term trends. Index stations provide streamflow data used for a National monthly summary of water conditions.
Hydrologic Systems
Stations that can be used for accounting; that is, to define current hydrologic conditions and the sources, sinks, and fluxes of water through hydrologic systems including regulated systems, are designated as hydrologic-systems stations.
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Legal Obligations
Some stations provide records of flows for the verification or enforcement of existing treaties, compacts, and decrees.
This category includes those stations that the Geological Survey is required to operate in order to satisfy a legal responsibility. The Colorado River Compact designates the Geological Survey to operate gaging stations needed for the equitable distribution of water among the States included in the Colorado River basin. Five streamflow stations are operated for this purpose.
Planning and Design
Streamflow-gaging stations in this category of data use are used for the planning and design of a specific project (for example, a dam, levee, floodwall, water-supply diversion, hydropower plant, or waste-treatment facility) or group of structures. The planning and design category is limited to those stations that were instituted for such purposes and where this purpose is still valid.
There are 64 stations identified with this category of use. Sixty-three stations are being used by the Wyoming Water Development Commission for planning and feasibility studies. Many of these stations are multiple-use stations and were already in existence when the Water Development Commission started the studies. One station is being operated for Uinta County for a flood-control project.
Project Operation
Streamflow-gaging stations in this category are used, on an ongoing basis, to assist water managers in making operational decisions regarding reservoir releases, hydropower operations, or diversions. The project operation use generally implies that the data are routinely available to the operators on a rapid-reporting basis. For projects on large streams, data may be needed only every few days.
Many stations included in this category are those operated for: the State Engineer for water rights administration as explained under "Hydrologic Systems," the Bureau of Reclamation in project areas, the Corps of Engineers and the Bureau of Reclamation in reservoir operations, agencies with hydropower facilities, et cetera.
Hydrologic Forecasts
Streamflow-gaging stations in this category are operated to provide information for hydrologic forecasting. These might be flood forecasts for a specific river reach, or periodic (daily, weekly, monthly, or seasonal) flowvolume forecasts for a specific site or region. The hydrologic forecast use generally implies that the data are routinely available to the forecasters on a rapid-reporting basis. Data may be needed on large streams every few days.
Stations in the Wyoming program included in this category are stations that have been designated for use by the U.S. Soil Conservation Service and the National Weather Service in preparing streamflow forecasts during the snowmelt. In addition to these agencies, other State and Federal agencies may use the information from the stations during flooding events. Thirty-eight stations are in this category. Eight of these stations have direct access through telemetry equipment.
Water-Quality Monitoring
Streamflow-gaging stations, where regular water-quality or sedimenttransport monitoring is being conducted and where the availability of streamflow data contributes to the utility or is essential to the interpretation of the water-quality or sediment data, are designated as water-quality-monitoring sites. Stations operated as part of the National Stream-Quality Accounting Network (NASQAN) are included in this category. NASQAN stations are operated to define both areal variability and trends in stream quality.
One such station in the program is a designated bench-mark station and three are NASQAN stations. Water-quality samples from bench-mark stations are used to indicate water-quality characteristics of streams that have been and probably will continue to be relatively free from manmade influence. Stations where water-quality sampling is being done in conjunction with the monitoring network of the Wyoming Department of Environmental Quality are also in this category.
Research
Gaging stations in this category are operated for a particular research or water-investigation study. At this time (1984), Wyoming does not have any gaging stations being operated for research.
Other
This category is for stations that do not fit any of the preceding categories. All stations operated by the Wyoming District were classified in previous categories.
Funding
The four funding sources for the streamflow-data program are as follows: The identified sources of funding in the four categories pertain only to the collection of streamflow data. Sources of funding for other activities, particularly the collection of water-quality samples at the streamflow station, may not be the same as those identified herein.
Frequency of Data Availability
Frequency of data availability refers to the times at which the streamflow data may be furnished to the users. In this category, three distinct possibilities exist.
Data can be furnished by direct-access telemetry equipment for immediate use (includes both telephone-accessed equipment and satellite data-collection platforms), by periodic release of provisional data, or in publication format through the Wyoming annual data report published by the Geological Survey (Druse and others, 1984) . In the current Wyoming program, data for all 139 stations are made available through the annual report, data for 11 stations are available on a real-time basis, and data for many stations are released on a provisional basis.
Data-Use Presentation
The principal data uses for each data-use category, the source of funding, and the availability of the data are listed for each continuous-record streamflow-gaging station in table 2. Footnotes are used to identify the particular data use and agency using the data, and, the sources of funding for the station. 7,11,19 7,11,19 7,11,18,19 ,£5
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